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ANhLYS[S m VALIPATlON DATA S[1S ifITHF
CLASS A PERFORMANCE EVALUAI ION PROGRAM”

by

B. D. Hunn
Solar [ncrqy Group

Los Alamos National Laboratory
Los A]dmos, NH 87545 USA

AB:l RACT

lhe primary objective of the DOE Passive
Solar Class A Performance [valuation Program
is to collect, analyze, and archive detailed
test data for the rigorous validation of
analysls/design tools u~ed for passive solar
rpsparch and tie<lqn, This papsr presrnt:
rpslllts of the dnal,ysis anti qualiftcatlon Of
SIIVPral one- and two-week dat,i fets takrn at

thr~e Class A test sit~s for the purpose of
validating envelopo and thcrma! .storaoc-
cnr-rgy-trdnsfer proc?sse$ In pas5tve >olar
anal.y\ls/dc\iqn tools. An)lysl\ of thm data
sots consists of prtiting the mrasurvd data

and c~arlnq these rtata with <im,jlntml pcr-
formnce re$~,lts u;inq public-domain, pd$five
Iolar analysis tool~ dnri d \tdndard rcpurtlnq

format d-vrlopHI for the Cla$( A oroqr~n.
Cnmparlsnns of the mpa~urwi data with r~sults
u-,lnq the DO[-? canputer Drogrnm dre pre.
<rntml.

1. lNTF(ODU:TlffN

i< to up pxpancfed later to Inclurfr conm@rcial
hulldinqs and other test facilities.

Vdliddt\On of several puhltc-rhjmaln. hour.by-
hour comput~r proqrams is esscn?ial to in-
still conrlrtence in thp rcsenrch ~omnunity
in their usr for passive solar rpseorch and
applicdt ions, rljrtllprmc)rl,,hera~~p Virtu,I]ly
dll slm~liflrd firslgn tool~ us~t by Pnsslve
~nlflr de~lqn~rs are has?cl on corr~latio~ls of
rrslll!< II{inq tll(, hour-hy..hnur programs,
vllllation of ttlr~m primdry, reference pro-
ctrtms is essrntlal.
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Upon recpipt of raw data tapes from a q!ven
s ite, the data were ch.eckd for accuracy dnd
ccbnpletencs~, mlsr,lnq datd periods were
delrfcd ur the mi$slnq data wrre fIllrI! In

!u\ing avrrage vdlue$ for dd.j~Ct?nt hours, or
were correlated with known variablet. The
d~ta were edited usinq J sDeclallzefl Input
preprocessor for the M-2 prnqrtbm; this
placed the measured weather dfi?d and build-
inq-ope;-atlng data In d 00E-2 reml~ble
format .

Drawings and speclffcatlons of the facility,
toqutl,er with conversations with the site
fl~l’rdtOr$, provided detailed t)uild!ng.
construction ddta dfl(ldimensions. Measured
Ihcrnnphysical property rtdtd were oht~loed
wh(~rever possible,

With this Information and the me~sured site-
wedther data, we prcpdred ~f-? inp!lt that
rrflrcted the descrlptlrns of the buildln9
~ncl Its oprratlon rturlnq the one- tn two-
weck period for which performance rlAta wt.re
measured, KK-2 wa~ thrn run, qcnrrdlly for
a single-week, continuous Period: nwasur~d
hourly tmnpvrdtures ,lnd/or a~zillary-hl,~ting
rn~rqy wcrr Ihon cwnparrd tiIth thr tlmlll,~tcrl
rrslllts. The rncdsurerland prerltcted rr~ultc
wrrr !hf!n crrnparcrland analy~rd nn In ho,)rly
dnd totdl-run.p(~riwt haslf. Smmry ddta
plots and st~tlstlcs wure prepartql In a
,,tanclardl~d format dt,vr,lopIIlfor thm
CIJ$$ A pr,lqrmt.

[ampl~$ of lhr dfl!a-dnalyfls prncvdllrrf,dr~
glvrn l)lIIoti:

Tho peI-lIMlrhoti,n for ~n,llyfl! wai April ?O-
76, lq[l~m dIIIlIIqwhl,.h thp ~u~lll,try hII,ItIIIq
wn,t II IIltrollml III mlllntdln n ?4.4”[’ ( 711”1\
fl’tp,)lllt, 1 It’it, 4 fmr )orlr jlm~lldt11111WA$
Il,,lf,lllll,u! (1,,111,1Iml ,’With t!Jhlll, lttil Il(,,l(ln

v l!ll(l\ 1 ’11 f!!! 111(,tltilphvl!(,11111’11111,’I II-, ,11111

,)11,,1 Illtl,l (11,1P A, 1,*11,1 1, $, 1!111 (l,ll\ll Wo,allll,’r

ddta masurect at the site. This repres~nts
the ChardCterlStjC precision of inDut data
,+vallahle to dn analyst familiar with the
huildinq, hut not t]avlng measured property

and nperdting ddta.

Figure 1 shows the weather patterns ant, a
comparison of measured and predicted te-
mperatures for the kitchen. Note Lh#t the
temperature comparison fs not particularly
qood, with an rms difference for the 16.9
hours or 3,4°C (6.1-F), This is primarily

becduse a t,yptcal, re$ldential, !nternal-

heat-qdtn rate for a family of 4 (0.MI kU or
)FI,000 Btu/person-day) was used In 00E-2,
whereas the ~asured va]ue was significantly
lower. However, results for the south bed-
room are better, with an rms difference of
1.1*C (2.O”F). Slmllar results are ohtalned
for the auxlllary-heating energy for tile
kitchen. IIIE-? overpredlcts the auxiliary
hc,ltlrtgregulrcd; the rms difference for all
thr 16!Ihour~ IS 0.]1 kki, but w!th J strong
ovrrpredtctlon hiss.

Ftaures i? and 3 shnw timllar results, ezcrpt
th,ltwar,urrd input vdlucs for s{,lectwt

thcrmphyslcal properties (wall dnri cpllinq
tnfuldtlon, cxtrrtor-surf,lcc absorptdnc~s,
WIndCIW conduct anc~s. and qround ref’~ct~ocps)
~nd operatlnq ch~ract~rlsllc{ (Infi,tpatlon,
internal h~at gads, thcrnh,~tst $rt points,
findqround tvm~rraturp~ honcath the hullrllnq)
~~r~ u;rrl IIIthe slmulatl,)n. Th@ comp~riton
1$ im~lrnvc[lto ,jnrm$ ttwpt,r~turp dlfferrnce
of (,nly l.lS”r (?,l”F), and an rmt ~uxlllAry-
hoatlnq dlfferrnc~ of (’),fl.lkid.
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PRIIIICTED & MEASURED AIR TEMP.
SfRt L’ALIDATIOF4 T[ST HOUSE
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PREDICTED & MEASURED AIR TEMP.mu
SIR I VALIDATION TEST HOUSE
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~z PREDICTED & MEASURED AIR T[MP.
Ni3S DIRLCT GAIN TEST CELL
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Fiq. 4. Predicted vs rr~sut-ed sp]c~-air trmprraturc for the NBS
Direct-Gain Test Cell--me~sured Input values.
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TABLE 1

SUMMARY STAT!ST!CS FOR PREDICTED/HEASUR[ll COMPARISON
FOR SIRI VALIDATION TEST HOUSE

(APRIL 190? DATA WITll HEASUR[fl INPUT VALUf S)

Peak
Hourly Tsnperdture Hourly Auxiliziry- Heating-

Ilifft>rence Heatin Difference
?

Load
(“c) kW) Difference

Zone
——.—. — -

meiln*rms - m{?x rms mean’ max ~

K Itchen 1.15 1.03 2.00 .03 .01 -.24 -42
Lfving/Dining 1.01 .72 3.17 .17 ,12 -.51 .-9
Rocdn

South Bedrocmt .79 .53 2.61 .11 .~B -.29
North Bedroom 1.23 ,94 3.2? .20 .14 -,73 -i:

Ruildlnq –

.—
●kfran a~~~~difference.—.-.

b. NBS Dlrcct-Gain Test Cell: October
19R1,

c. Lo-cdl }ln(JSe: January -Fchruary 1982,

(?)

(3)

5.

Srveral other Class A data sets have hcen
t!k,~n hut havr not yet brcn an~lytml

A standard Class A repartlnq format for
I)r(,,jictclVI mp,]sure[lhmtrly ~l~dcr-air
tmprrdturc ddta, and tuI’iIoIIr!y,Inrt
total -rm-perid, dUXtlidry-hedttnq
rnrrqy rjdk=, hds be!?ll IhIVCIOPrd. This
rcl~{l~tlng forn,it IS highly u~,pful fo,

qlldntifyinq prr,llcted VS med\lirLYl com-

pdri~on~ and for fdcllitfltlnq rmn

pdI-l., onf fimonq dlffvr~nt si:rs.

T?P prpdlct,,(t vi mea!urrfl cmn~drl$ons

.,l]ohm in this p,lp~r prnvldc a pIrl lm-
in,!ryVd]\ddtlnll of thr rnvelc~pc dll(!

thurlnal-st[lr,lgc.enrrqy-trdn>fct’pro.

crsst~s In the IIOE-? huild!ng-rnrrqy -
dndlysls ccmputer program. FoI’ a
well-:ontrollred test hulldlnq. rms
tmmperdture dlfferencrs of ,JhfIIILI“C
(l,O-F) can hc rxbrctcd over a lw,’rk
run pprl~mi.

0.43 ‘0.72 -1.70 -9

Institute report SIRI/pR-721-7EIH (October
19s0).

(?) B, O, Ilunn, W. V. Turk, and U. 0. Uray,
“V~ll(latlon of Passive Soldr Analysls/17e~iqn
Tnols Usl IIq Cldss A Pet formdnce Evaluaflnn

Data, ” Prucecdlnqs of tt? ScvPnth Nationdl
Pas$lvc Solar conference, Auqust-S~l~trm!J~r
lqO~, Knoxville, Tenne\see (Amcricdl %ldr

Fnvrqy Ioclety, Ncwarh, tl~lJwarP, ]q~?),
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the P~r,slve and Hyhrld Solar Energy ll~date,
?mptcmhcr 15-17, 198?, bl~$hlnqton, DC., llfI
tll,pdrtm,intof [nerqy repnrt Conf,-f17L)9fi0,
pp. 34..40 (Novcmhcr 1907).
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ll~ndhonk,” Lo$ Alarms Ndtlondl Laboratory
report In prcpdratlon.

(6) “Ndtlonal IIureau nf Standards
IllrPcl-Gain Te$t CI’11 Site lldndbook,d
L.OS AIWWS N~t.lnna~ I,nhnr,ltorv rrport
1A 911ii, MS (,lunr 19 flJ).

(7) “Lo-Cal Ilouqe Sltr tl~~dh(~ok.n[.o~ Aldnm
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